In 1980, Ducimetière and his colleagues (1) drew comparisons between the Paris Prospective Study, the Seven Countries Study, and the Pooling Project. In France, coronary heart disease (CHD) death rates were distinctly lower than those in Northern and Eastern Europe and the United States. The authors reported that ''numerous hypotheses have been proposed to explain the anomalous epidemiology of CHD in Francedconsumption of olive oil, of alcohol, especially wine, garlic, and so on.'' The authors quite properly continued: ''The answers can only come from careful prospective study,'' and that ''age, blood pressure and cholesterol levels are responsible for comparable risk gradients in France just as in other countries.'' They added that ''not measured or not yet identified variables contribute to the risk of CHD among American men.' ' The following year, three of these authors coined the term ''The French Paradox'' after comparing levels of heart disease with fat intake data provided by the Organisation for Economic Cooperation and Development (OECD) (2) . Consumption of animal fat in France was high despite the fact that CHD mortality data showed low age-standardized rates for males (35-64 years of age), lying just above Greece and Japan.
Different diagnostic practices in France had been invoked as a cause for the paradox. The World Health Organization's (WHO) MONICA Project was set up to evaluate the contribution of major risk factor change to diverse trends in CHD and stroke incidence around the world (3) . MONICA rankings, based on MONICA categories of fatal events, placed some middle-and low-mortality populations, such as the French, higher than they would be based on official CHD mortality rates. However, rates for non-fatal myocardial infarction correlated quite well with the official mortality for the same populations. Moreover, when ranked by event rates for certain MONICA definitions, French MONICA populations had low rates that were comparable From the PRIME Study Group (a complete listing of members and affiliations may be found at the end of the article).
The PRIME Study was funded by the Research and Development Office, a directorate of the Northern Ireland Health and Social Services Central Services Agency (RRG project 9.8), and the Merck, Sharpe and DohmeChibret Laboratory under an agreement between INSERM and participating laboratories (see end of article for the list of laboratories). In a dietary comparison of Belfast and Toulouse mounted within the MONICA Project (4), alcohol consumption in Toulouse was significantly higher than in Belfast: the Toulousains drink red wine, rather than beer and spirits, and drink daily; in Belfast fewer people drink but those who do make up for it, particularly in binge drinking at weekends. Large studies have now shown a reduced relative risk for CHD in moderate drinkers. It is suggested that a steady consumption of wine in France reduces platelet aggregation (5) and that binge drinking induces rebound aggregation.
Selected Abbreviations and Acronyms
The É tude Cas-Tèmoins de l'Infarctus du Myocarde (EC-TIM) Study is a large case-control study of myocardial infarction mounted between the MONICA centers in Belfast, Lille, Strasbourg, and Toulouse, for which male patients 25 to 64 years of age were recruited (6) . Despite an almost four-fold higher level of heart disease in Northern Ireland than in France, classical risk factor levels were very similar. After adjusting for classic risk factors and country of recruitment by logistic regression, alcohol displayed a protective effect against myocardial infarction (7) . The magnitude of the effect, which was comparable in the two countries, was related to wine consumption in France and beer and spirits consumption in Northern Ireland. This effect largely disappeared when high-density lipoprotein (HDL) cholesterol was included in the model. Among 605 controls in ECTIM, of a host of lipid and hemostatic factors investigated, only HDL parameters and plasminogen activator inhibitor 1 activity were increased by alcohol consumption (8) .
In a later work from the ECTIM Study, an important gene-environment interaction between alcohol consumption and a polymorphism of the cholesterol ester transfer protein (CETP) gene (CETP/Taq1B) was observed (9) . CETP cycles HDL cholesterol to the low-density lipoprotein cholesterol pool, and reduced levels of enzyme will lead to higher levels of HDL cholesterol. The gene has two alleles, B1 (60%) and B2 (40%), and B2 carriers had highly significantly lower levels of CETP and higher levels of HDL cholesterol. The effect on plasma HDL cholesterol was not observed in B2 carriers drinking less than 25 g of alcohol per day but increased commensurately with greater intakes. The odds ratios for myocardial infarction in B2 homozygotes decreased from 1.0 in nondrinkers to 0.34 in those drinking 75 g/d or more. Similar but weaker effects were also present for the B1 allele.
On the strength of the results from the ECTIM Study, it was decided to mount a prospective study, the Prospective Epidemiological Study of Myocardial Infarction (PRIME) (10), whose methods are outlined below.
Methods
The PRIME study recruited 10,600 men aged 50 to 59 years from the populations of the WHO MONICA Centres of Belfast, Northern Ireland, and Lille, Strasbourg and Toulouse in France from 1991 through 1993, assembling roughly equal cohorts in each center. The basic procedures have been described (11) but, briefly, the standard questionnaire also gathered information on medical history, chest pain, physical activity, and tobacco and alcohol consumption. Participants were informed of the aims of the study, and those who agreed to take part signed a consent form. Ethical clearance was obtained from the appropriate local Research Ethics Committees.
Alcohol consumption was assessed by means of a validated questionnaire that recorded the subjects' mean consumption (in units) of wine, beer, cider, and spirits for each day of the week. The intake of alcohol (expressed in milliliters of pure ethanol/week) was estimated from the average number of milliliters of ethanol in one unit of each type of alcoholic beverage (11) . Subjects were considered former drinkers if they reported no current alcohol consumption but indicated that they had consumed alcohol in the past (for any period of time).
Blood pressure was measured once at the end of the examination after a 5-minute rest in the sitting position. Measurements were performed with an automatic device (Spengler SP9), which also recorded heart rate (12).
Follow up for CHD events over 5 years
Subjects were contacted annually by postal questionnaire, by telephone, or through their family doctors. Possible events were followed up through the hospital or the family doctor. All death certificates were recorded and the circumstances ascertained; loss at follow-up amounted to 0.8% in Belfast and 1.4% in France. A medical committee independently validated the coronary events with information gathered from all medical sources. Myocardial infarction and definite coronary deaths were defined according to MONI-CA criteria. ''Hard'' CHD cases were defined as coronary deaths or nonfatal myocardial infarction (13) . The criteria also allowed for the classification of cases of angina, differentiating stable and unstable angina. 
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Results of new analyses
Although drinkers in France and Northern Ireland consumed almost identical amounts, the pattern of consumption was entirely different (13) . Mean intake, expressed in milliliters of alcohol per week, was slightly higher in Northern Ireland than in France (mean G standard deviation: 326 G 333 vs. 318 G 249 mL/wk; Kruskal-Wallis Z 8.20, p Z 0.01). In Northern Ireland, beer and spirits were the staple beverages, whereas in France it was predominantly red wine. In France, 90% of men drank at least one unit of alcohol per week; the proportion in Northern Ireland was 61%. In addition, while the French cohort drank more or less evenly throughout the week, in Northern Ireland two thirds of the consumption took place on Friday and Saturday nights. In both countries, current smokers had higher consumption of all types of alcoholic beverages than nonsmokers. In Northern Ireland, subjects who reported some physical activity consumed significantly less alcohol than sedentary subjects, whereas higher consumption was associated with dyslipidemia in France. In France total alcoholic intake, irrespective of type, was inversely associated with socioeconomic status and educational level. The same was true for total intake in Northern Ireland, although red wine was positively associated with higher socioeconomic and educational status. The weekly patterns of alcohol consumption were investigated. In this analysis, those drinking at least one unit of alcohol per week amounted to 5663 and 1367 in France and Northern Ireland, respectively. (Some subjects were excluded from the study: 593 because of preexisting CHD, 1825 because of antihypertensive or cholesterol-lowering treatment, and an additional 207 subjects in France who were screened on a Saturday.) After adjustment for age, body mass index, heart rate, tobacco smoking, educational level, marital status and professional activity, it was found that blood pressure was higher in Northern Irish drinkers screened on Mondays and Tuesdays and decreased until Thursday (14) . In French drinkers, blood pressure levels were constant throughout the week (day by country interactions, p ! 0.05). In both countries, drinkers had higher blood pressure levels than non-drinkers. Data from the Belfast MONICA Register for 1991-1993 for fatal definite and possible myocardial infarction indicated a higher prevalence of events on Mondays and Tuesdays and a lower incidence on Fridays (p Z 0.05) in both sexes.
A total of 9750 subjects, free of CHD at baseline, were included in the analyses of the 5-year follow up: 7532 in France and 2398 in Northern Ireland. There were 106 coronary deaths or myocardial infarctions and 94 angina pectoris events in France; the corresponding events in Northern Ireland were 61 and 60. A combined classification into ''CHD events'' (angina pectoris, myocardial infarction, or coronary death) (12) yielded 197 events (2.7%) in France and 121 (5.0%) in Northern Ireland. In France, after adjusting for other CHD risk factors, subjects in the highest quartile of alcohol consumption had a significantly lower risk of developing angina pectoris in comparison with nondrinkers. For myocardial infarction and all CHD events, the risk also decreased from the first to the fourth quartile (p for trend Z 0.02). Conversely, in Northern Ireland, no significant relationship was found between alcohol consumption and the development of angina pectoris or all CHD events, although alcohol consumption appeared to reduce the risk of myocardial infarction. There was a suggestion that wine intake had a protective effect in Northern Ireland (Fig. 1) . Excluding subjects on sick leave or with possible alcohol-related 
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diseases from the non-drinker group, removing the bias of former drinking (''sick quitters''), made no difference to the results (Fig. 2) .
DISCUSSION
In the PRIME study we have observed profound differences in the pattern of consumption, the type of consumption and the amount consumed at one time, and the degree of cardioprotection afforded. The PRIME finding of higher blood pressure in men screened on Mondays and Tuesdays (14) confirms a similar finding from the British Regional Heart Study in 1991 (15), which did not extend to Northern Ireland. The crucial point is that these effects were absent in France where the pattern of drinking is different. Could the effect observed in Northern Ireland have been due to bias? There is a famous example of how disease detection can vary as a result of selective participation. In the Medical Research Council's study of miners in South Wales in the early 1950s, cases of pneumoconiosis were picked up on xray early in the survey, whereas cases of tuberculosis were detected at the end (16). The miners had been left to select when they were screened, and those with pneumoconiosis came early as they had fair insight into their condition and were eligible for compensation, whereas those with tuberculosis came late; they suspected they had a disease which bore stigma and which was ineligible for compensation. Could such factors have been operating in Northern Ireland? Were subjects with raised blood pressure appearing early in the week because they wanted it checked? In PRIME the men were randomly allocated their day of screening and no differences in several characteristics of the men screened on different days were detected. Therefore, we have to accept the effect as real and it helps to explain the observation that heart attacks are most common in Northern Ireland on Mondays and least common on Fridays.
There are a number of plausible mechanisms for these effects: acute alcohol consumption modulates intracellular sodium and decreases adrenoreceptor-mediated cardiovascular reactivity; smoking cigarettes while drinking may increase fibrinogen; salted foods consumed while drinking may raise blood pressure; or the large water load from beer consumed may lead to a secondary hyperaldosteronism. The apparent lack of a cardioprotective effect from alcohol consumption in Northern Ireland in comparison to France is an important finding (11) . Again, could bias have been operating? How much of the lack of protection could have been caused by under-reporting, or even over-reporting, because of guilt surrounding alcohol use (see below), or is it that those who drink a lot on two or three occasions a week simply cannot accurately recollect how much they have consumed? It is important to remember that in Northern Ireland only 61% of men drank (as opposed to 90% in France); two thirds of their intake took place at weekends, yet they drank rather more per occasion than in France (13) . French subjects consuming alcohol moderately would have a very shrewd idea of how much they consumed. Klatsky and his colleagues have estimated that the increased odds ratio for hypertension in persons reporting one to two drinks per day appears to be due, in part, to under-reporting (17) .
Could the apparent lack of protection in Northern Ireland have been due to relatively small numbers of events? This question will have to await the imminent analyses of the 10-year follow-up that will approximately double the Relative risk of all coronary heart disease (CHD) events according to alcohol intake, excluding subjects on sick leave or with alcohol-related disease.
number of events. This will permit a fuller investigation of the effects of different patterns of alcohol consumption. Another question relates to the type of alcohol consumed. Naturally enough, men in France, where wine is produced, consume more wine than men in Northern Ireland. There was a suggestion in Northern Ireland that wine was protective, but the group deriving the apparent benefit was small and skewed toward higher socioeconomic status; this group enjoys better health status and, even after adjustment, residual confounding remains an issue. Wine may exert a protective effect because of the bioflavonoids (18) and estrogen mimickers (e.g., phytoestrogens) it contains (19) .
Whether the beneficial effects of alcohol consumption in Northern Ireland were annulled by a pattern of drinking that increases blood pressure, a well-established risk factor for heart disease, or whether consumption of wine along with food gives further protection in France by increasing the absorption of bioflavonoids, is a matter for conjecture. However, to add a word of caution in interpreting these data, Ingster and Feinleib (20) have postulated that the increase in salicylates in food could account for the decline in cardiovascular mortality observed in the United States. Alcohol users notoriously dose themselves with salicylates and some of the ''protection'' could be due to this.
DRINKING PATTERNS IN NORTHERN IRELAND
These very different patterns of alcohol consumption are deep seated. How did the pattern in Northern Ireland become established? In his book The Classic Slum, Roberts (21) gives an account of social conditions in Salford, in Northern England around 1900. Roberts records that, ''To the great mass of manuals the local public house spelled paradise.'' The caption to a photograph of men about to enter a bar reads, ''The shortest way out of Manchester.'' He also states that many small business employers of labor paid out their weekly wages there, so the weekend would have got off to a bad start. The same system operated in Belfast with stevedores paying the dockers in the bar at the end of the week (Boyd A, Cassells J, letter/telephone communication, June 2006). This practice was common among Irish construction workers in London until recently; in addition, in the 19th century, Irish Navvies were often paid in beer (22) . The payment of a weekly wage also helped to establish these patterns of drinking. Among the professional classes, being paid monthly may have induced a different pattern.
The tight grip of religion in Northern Ireland is undoubtedly also exerting an effect on these patterns of alcohol consumption. The Irish Nobel Laureate William Butler Yeats, a member of the Protestant Ascendancy, wrote of ''the fascination of what's difficult,'' in relation to the Protestant Ethic, which may be translated as ''hard working and abstemious, with a tendency to dourness.'' Protestant fundamentalists go to the intemperate lengths of ''good-living,'' which means total abstinence, probably denying themselves some health benefits from drinking temperately. It should be appreciated, however, that these attitudes and habits exist on both sides of the religious divide, but there may be a lesser tolerance to alcohol abuse in Protestant families (23) . Even in less extreme religious groups, the desire to obey the Commandment, ''to keep the Sabbath day holy,'' combined with the strong work ethic that demands turning up sober and early for work on weekdays, serves to punctuate the drinking pattern and builds up a thirst for the weekend. Added to this, the guilt which surrounds alcohol consumption, no doubt fueled by religious beliefs, could be a cause of underreporting. It is an odd coincidence that the town with the biggest problem with hard drugs in Northern Ireland is situated in Ian Paisley's constituency. It seems that fundamentalist doctrines and religious certainties are comforting for some, but create a need for escapism in others. It may be the case that alcohol is commonly used as a vehicle for escape in Northern Ireland, whereas in France it is more une aide nourriture. Added to this may be the fact that in France a small intake of alcohol with food begins at an early age, whereas in Northern Ireland, in the past, at least, alcohol consumption began relatively late in life, almost exclusively without food, and then tended to be overdone. The focus on abstention prevents young people from learning to drink safely, as they are in more permissive alcohol cultures in southern Europe (24) . It seems that the best advice on alcohol intake should be the same as that on how to feed a horse: ''little and often.'' These crosscultural differences in alcohol intake will be assessed further in MORGAM (MONICA, Risk, Genetics, Archiving, and Monograph), a large European pooling project (25) .
A protective effect of alcohol consumption against CHD in France was apparent despite the higher smoking and blood pressure levels associated with increasing levels of drinking, suggesting that the effect is strong. Moreover, the fact that a large majority of men are deriving a possible benefit from alcohol and that in Northern Ireland this effect is virtually absent, could go some way to explaining the ''French Paradox.'' By 1992, Ducimetière and Richard (26) were asking, ''Is there a French Paradox?'' The authors believed that the different mortality experienced in France and in its neighboring countries could be much more readily explained by the specific alcohol drinking habits of its population than by any other dietary peculiarity. They also concluded, ''The idea that the dietary lipid concept might represent the spine of CHD etiology, but not its whole body, has gained ground during the past 10 years and recognition of this proposition means that there is no place for
